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SUMMARY 


Problem 


Until  now,  the  study  of  group  adaptation  and  individual  adjustment  to 


prolonged  isolation  in  the  Antarctic  and  their  effect  on  human  health  and 
performance  has  largely  been  conducted  by  psychologists,  psychiatrists,  and 
physiologists.  However,  applied  anthropology  is  in  a  unique  position  to 
contribute  to  an  understanding  of  the  effect  of  prolonged  isolation  on  health 
and  performance  and  to  develop  programs  to  reduce  the  stress  and  other  risk 
factors  for  disease  and  illness  both  on  the  ice  and  subsequent  to  the  return 
to  the  outside  world. 

Objective 

This  paper  describes  the  health  and  adaptation  of  Antarctic  winter-over 
personnel  and  outlines  some  of  the  ways  in  which  applied  medical  anthropology 
can  play  a  central  role  in  understanding  and  improving  health  and  performance 
under  conditions  of  prolonged  isolation  in  an  extreme  environment. 

Approach 

The  history  of  social  and  behavioral  science  research  on  the  human  experience 
in  Antarctica  is  reviewed.  Of  particular  interest  are  the  sources  and 
symptoms  of  stress  among  winter-over  personnel,  the  relationship  between 
stress  and  illness,  and  the  moderating  influence  of  personality,  social 
support,  and  culture  in  this  relationship. 

Results 

Scientists  and  support  personnel  who  winter-over  in  the  Antarctic  experience 
a  number  of  physiological  and  psychological  changes  which  are  a  response  to 
the  harsh  environmental  conditions  and  prolonged  isolation.  In  this  respect, 
the  winter-over  experience  may  be  likened  to  a  number  of  routine  stressful 
life  events  which  are  associated  with  an  increased  risk  of  illness  and 
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disease.  However,  the  long-term  record  of  health  and  performance  among 
winter-over  personnel  subsequent  to  Antarctic  duty  suggest  that  a  certain 
positive  benefit  may  be  acquired  from  the  experience.  This  is  perhaps  due  to 
the  role  of  station  microcultures  which  enable  individuals  to  cope  with  the 
stress  of  prolonged  isolation  in  an  extreme  environment.  The  experience  of 
coping  under  such  conditions  may  provide  resources  and  strategies  enabling 
the  individual  to  cope  with  subsequent  stressful  life  events. 

Conclusion 

Applied  anthropologists  could  examine  the  role  of  station  microcultures  in 
coping  with  the  stress  of  prolonged  isolation  in  an  extreme  environment. 
Ethnographic  fieldwork  by  anthropologists  could  also  serve  to  validate 
quantitative  measures  of  f  ress,  health,  and  performance.  The  holistic 
perspective  of  anthropology  would  allow  for  an  examination  of  the  respective 
contributions  of  group  and  individual  processes  to  adaptation,  the  importance 
of  meaning  systems  which  define  adaptation  and  identify  the  role  of  health 
and  performance  in  that  definition,  and  the  interaction  between  biomedical 
and  cultural  components  of  health  and  adaptation,  in  doing  so,  applied 
research  could  make  important  contributions  to  the  development  of  biocultural 
models  of  health  and  human  behavior. 


Applied  Anthropology  on  the  Ice:  A  Multidisciplinary  Perspective  on  Health 

and  Adaptation  in  Antarctica 


.  Applied  medical  anthropologists  have  made  important  contributions  to  an 

understanding  of  health  and  human  behavior  in  a  wide  variety  of  sociocultural 
and  environmental  contexts.  Strange  as  though  it  may  seem,  the  potential  for 
such  a  contribution  also  exists  in  the  Antarctic.  Although  lacking  an  indi¬ 
genous  population,  each  year  thousands  of  men  and  women  from  around  the  world 
visit  the  frozen  continent  as  part  of  a  concerted  program  of  scientific  re¬ 
search.  Some  of  these  individuals  remain  there  for  an  entire  year  in  isola¬ 
tion  from  the  outside  world.  Such  work  is  not  without  its  risks,  however.  As 
the  world's  highest,  driest,  coldest,  and  windiest  continent,  Antarctica  is  a 
harsh  and  demanding  place.  Those  who  remain  for  extended  periods  must  con¬ 
tend  with  social  and  environmental  stressors  which  jeopardize  physical  and 
mental  health  and  cause  noticeable  decrements  in  work  performance. 

Until  now,  the  study  of  group  adaptation  and  individual  adjustment  to 
prolonged  isolation  in  the  Antarctic  and  their  effect  on  human  health  and 
performance  has  largely  been  conducted  by  psychologists,  psychiatrists,  and 
physiologists.  However,  these  processes  occur  in  a  sociocultural  context 
which  provider  a  unique  opportunity  for  anthropologists  to  contribute  to  a 
multidisciplinary  effort  to  understand  the  effect  of  prolonged  isolation  on 
health  and  performance  and  develop  programs  to  reduce  the  stress  and  other 
risk  factors  for  disease  and  illness  both  on  the  ice  and  subsequent  to  the 

i 

S  return  to  the  outside  world.  Simultaneously,  as  a  "natural  laboratory  for 

j 

the  social  and  behavioral  sciences"  (Pierce  1985;  Shurley  1974),  Antarctica 
provides  an  opportunity  for  anthropologists  to  contribute  to  the  biocultural 
models  which  have  become  the  hallmark  of  medical  anthropology. 
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This  paper  will  examine  these  contributions  by  briefly  describing  the 
health  and  adaptation  of  Antarctic  winter-over  personnel  and  outlining  some 
of  the  ways  in  which  applied  medical  anthropology  can  play  a  central  role  in 
understanding  and  improving  health  and  performance  under  conditions  of 
prolonged  isolation  in  an  extreme  environment. 


BACKGROUND  AND  PRELIMINARY  STUDIES 
Prolonged  Isolation  and  Stress  in  the  Antarctic 

Scientists  and  support  personnel  who  winter-over  in  the  Antarctic  are 
subjected  to  a  combination  of  physiological  and  psychological  changes. 
Physiological  changes  include  dyspnea,  arterial  hypoxia,  headaches,  hypocap¬ 
nia,  hyperventilation,  suppression  of  the  immune  system,  hyperthyroidism,  a 
complete  absence  of  Stage  IV  sleep  as  well  as  sizable  reductions  in  the 
amount  of  Stage  III  and  REM  sleep,  and  a  disruption  of  circadian  rhythms. 
These  are  attributed  to  extreme  environmental  conditions  including  high  alti¬ 
tude,  extreme  light-dark  cycles,  and  the  absence  of  viral  and  bacterial 
agents. 

Similarly,  most  Antarctic  winter-over  personnel  display  a  cluster  of 
symptoms  known  as  the  "winter-over  syndrome."  This  syndrome  is  characterized 
by  varying  degrees  of  depression;  irritability  and  hostility;  insomnia;  and 
cognitive  impairment,  including  difficulty  in  concentration  and  memory,  ab¬ 
sentmindedness,  and  the  occurrence  of  mild  fugue  states  known  as  "long-eye." 
These  symptoms  have  been  observed  to  increase  over  time  (Gunderson  1963), 
peaking  at  mid-winter,  and  then  declining  during  the  third  quarter  of  winter- 
over  duty,  only  to  increase  again  at  the  end  of  the  winter-over  period.  In 
some  instances,  alcohol  abuse  has  been  a  problem  cn  the  ice,  leading  to  dis¬ 
ruption  of  social  relations  among  station  personnel,  decreased  work  perfor- 


mance,  and  increased  risk  for  accidental  injury  (Blair  1983).  On  the  other 
hand,  episodes  of  severe  psychopathology,  resulting  in  confinement  of  per¬ 
sonnel  or  midwinter  evacuation  when  feasible,  have  been  rare. 

Although  many  of  these  symptoms  are  attributed  to  the  physiological 
changes  experienced  by  winter-over  personnel,  the  most  significant  stressors 
underlying  these  conditions  appear  to  be  psychosocial  in  nature  (Lantis 
1968).  Apart  from  the  physiological  changes  associated  with  the  harshness  of 
the  environment,  the  physical  environment  appears  to  have  had  little  impact 
on  the  winter-over  syndrome.  Danger,  hardship,  or  the  direct  effects  of  cold 
have  not  represented  important  stressors  (Mullin,  1960),  nor  have  improve¬ 
ments  in  station  living  conditions  significantly  reduced  the  incidence  of 
these  symptoms  (Gunderson  1974).  However,  prolonged  isolation  in  a  small 
community  such  as  a  research  station  carries  with  it  a  set  of  internal  and 
external  psychosocial  stressors.  External  sources  of  stress  include  the 
inability  to  contact  family  and  friends,  real  or  imagined  unpleasant  events 
at  home,  and  feelings  of  rejection  resulting  from  delays  in  arrival  of  relief 
parties,  sh: rtages  in  supplies,  and  interference  with  station  autonomy  by 
outside  authorities  and  parent  agencies.  Internal  sources  of  stress  include 
the  lack  of  privacy  in  cramped  quarters,  boredom  due  to  the  lack  of  social 
and  environmental  stimulation,  sexual  and  emotional  deprivation,  and  the 
absence  of  statuses  and  roles  defining  one's  social  position  in  the  outside 
world  (Natani  and  Shuriey  197 A). 

Post-Antarctic  Followup 

Most  of  the  research  to  date  on  the  effects  of  prolonged  exposure  to  the 
Antarctic  environment  has  focused  on  the  physiological  changes  which  have 
occurred  at  the  end  of  the  winter-over  period.  A  number  of  studies,  for 
instance,  (Mcschievitz,  Raynor  and  Dick  1983;  Muchmore,  Parkinson  and  Scott 
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1983)  have  noted  the  rash  of  upper  respiratory  infections  and  colds  which 
occur  among  winter-over  personnel  at  the  opening  of  a  station  each  year. 

This  i6  attributed  to  the  imnunosuppressed  state  of  winter-over  personnel  due 
to  the  climate,  psychological  stress,  and  absence  of  viral  agents,  (Muchmore, 
Blackburn,  Shurley,  Pierce,  and  McKowr.  1970;  Williams,  Climie,  Muller,  and 
Lugg  1986).  Sleep  studies  have  also  demonstrated  that  South  Polar  Plateau 
subjects  lose  all  stage  IV  sleep  as  well  as  significant  amounts  of  stage  III 
and  REM.  The  restoration  of  a  standard  sleep-EEG  pattern  has  required  as 
long  as  24  months  after  return  from  a  year  in  the  Antarctic  (Natani  and 
Shurley  1974). 

There  have  also  been  reports  of  emotional  problems  among  winter-over 
personnel  upon  their  return  to  the  United  States.  Oliver  (1979)  indicated 
that  for  as  much  as  .12  months  after  returning  to  the  U.S.,  personnel  who 
wintered  over  at  McMurdo  Station  in  1977  reported  feelings  of  isolation  and 
problems  with  readjusting  to  the  larger  society  for  periods  as  long  as  12 
months.  There  have  also  been  some  anecdotal  reports  among  Australian 
winter-over  personnel  of  attempted  suicides,  severe  depression  and  alcohol 
abuse  upon  their  return  from  the  Antarctic. 

A  series  of  studies  conducted  at  the  Naval  Health  Research  Center 
(Palinkas  1985,  1986,  1987,  1988;  Palinkas  et  al.  1986)  have  shown  that 
enlisted  Navy  personnel  who  wintered-over  between  1963  and  1974  exhibited 
significantly  fewer  subsequent  first  hospitalizations  than  a  control  group  of 
enlisted  personnel  who  were  accepted  for  winter-over  duty  but  who  were 
assigned  elsewhere.  The  decreased  risk  of  subsequent  disease  and  injury 
incidence  was  observed  for  all-cause  total  first  hospitalizations;  neoplasms; 
endocrine,  nutritional  and  metabolic  diseases;  and  diseases  of  the  musculo¬ 
skeletal  system  (Palinkas  1986).  When  these  lates  were  examined  by  six-month 


intervals,  an  increase  in  the  rate  of  first  hospitalisations  was  observed, 
peaking  at  approximately  nine  months  after  returning  from  the  Antarctic. 
However,  this  increase  did  not  place  them  at  risk  when  compared  with  the 
control  group.  Moreover,  the  relative  risk  declined  significantly  after  this 
period  of  readjustment  (Palinkas  1987). 

Several  alternative  explanations  have  been  offered  to  account  for  this 
finding,  but  one  of  the  most  intriguing  possibilities  is  that  winter-over 
personnel  may  derive  positive  benefits  from  the  experience  enabling  them  to 
cope  with  subsequent  stressful  life  events  and  reduce  the  long-term  risk  for 
illness  and  disease.  Winter-over  personnel  have  been  found  to  be  more  inde¬ 
pendent  and  self-reliant  at  the  end  of  the  winter-over  period  (Taylor  1974). 
There  is  also  evidence  cf  improved  cognitive  performance  after  wintering-over 
(Gregson  1970).  Those  who  have  prior  experience  in  Antarctica  generally  per¬ 
form  better  and  exhibit  fewer  interpersonal  problems  than  individuals  who 
winter-over  for  the  first  time  (Taylor  1984).  Certain  psychosocial  charac¬ 
teristics  of  winter-over  personnel  have  been  found  to  be  independently  asso¬ 
ciated  with  decreased  risk  of  first  hospitalizations  (i.e.,  control  over 
others,  achievement,  education)  (Palinkas,  Stern  and  Holbrook  1986).  How¬ 
ever.  even  when  differences  in  pre-Antarctic  personality  measures  are  con¬ 
trolled  for,  the  winter-over  group  continued  to  display  significantly  fewer 
first  hospitalizations  subsequent  to  Antarctic  duty  than  the  control  group. 
This  led  to  speculation  that  winter-over  personnel  develop  coping  strategies 
while  on  the  ice,  enabling  them  to  cope  with  subsequent  stressful 
experiences. 

Life  Events  and  Stress 

An  exceptional  number  of  studies  in  the  last  30  years  have  suggested 
that  stressful  life  events  precipitate  somatic  and  psychological  disease 


( Dohronwend  and  Dohronwend  1974;  Gunderson  and  Rahe  1974).  these  studies 
have  linked  various  forms  of  physical  and  psychological  morbidity  and  mor¬ 
tality  to  discrete  events  such  as  bereavement,  unemployment,  and  migration, 
as  well  as  an  accumulation  of  life  change  events  and  daily  hassles.  The 
sequellae  of  stressful  life  events  range  from  fluctuations  in  the  sympathetic 
adrenal-medullary  system  and  the  pituitary  adrenal-cortex  system,  to  anxiety 
and  depression,  to  chronic  disease  such  as  coronary  heart  disease,  to  acci¬ 
dental  injuries,  and  finally,  to  death. 

However,  the  correlation  between  stressful  life  events  and  illness  is 
typically  only  ,30  and  the  standard  deviation  of  both  distributions  is  often 
eight  times  the  mean  (Rabkin  and  Struening  1976).  Moreover,  recent  studies 
suggest  that  such  events  do  not  necessarily  have  disruptive  long-term  effects 
( Cassel  1976).  Many  investigators  have  speculated  that  the  way  in  which 
people  handle  stressful  life  circumstances  may  be  one  important,  set  of 
moderators,  increasing  emphasis  has  been  placer!  on  the  individual's  attempts 
to  utilise  personal  and  social  resources  to  manage  stress  reactions  and  to 
take  specific  actions  to  modify  the  problematic  aspects  of  the  environment,  a 
diverse  collection  of  cognitions  and  behaviors  labeled  coping  responses. 

Among  these  coping  responses  are  psychologic '.1  characteristics  with  various 
labels  such  as  control,  coherence,  mastery,  personal  autonomy,  and  hardiness. 
The  various  forms  of  instrumental  and  emotional  support  obtained  through 
social  ties  and  relationships  have  also  been  shown  to  moderate  the  effects  of 
stressful  life  events  and  thus  promote  health  and  protect  people  against 
disease,  even  death  (Cobb  1976;  Berkman  and  Symo  1979). 

Personality  and  social  support  are  both  perceived  as  buffering  the 
impact  of  stressful  life  events.  However,  what,  has  not  been  examined  is  the 
possibility  of  positive  benefits  from  the  life  event  itself.  While  it  is 
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problematic  to  assert,  that  stress  may  be  good  with  corresponding  health 
status  benefits,  we  know  that  people  can  learn  from  stressful  experiences. 
Studies  of  behavior  modification  and  psychotherapy  indicate  that  positive 
benefits  can  result  in  successfully  coping  with  life  events  by  "innoculating" 
individuals  from  further  stress  and  thus  reducing  the  risk  of  illness 
associated  with  subsequent  life  events  (Meichenbaum  1965;  Moos  and  Schaefer 
1986).  Successful  coping  with  a  crisis  may  enhance  self-esteem  or  provide 
opportunities  for  strengthening  social  ties  with  family  and  friends. 

Antarctic  Microcultures 

Previous  research  has  indicated  that  the  relationship  between  stressful 
life  events  and  illness  is  also  mediated  by  culture  (Dressier  1985;  Palinkas 
and  Co.lcord  1985).  Constituting  "a  set  of  rules  for  interpreting  experience 
and  shaping  action"  Dailey  (1983:13),  cultural  patterns  of  belief  and 
behavior  may  influence  tire  relationship  between  stress  and  disease  in  several 
ways,  including;  (1)  the  degree  of  exposure  to  activities  and  events  viewed 
as  stressful  such  as  prolonged  isolation  or  occupational  hazards;  (2)  the 
cognitive  appraisal  of  these  events  as  being  stressful;  (3)  the  availability 
of  different  coping  strategies  designed  to  manage  particular  stress 
situations  and  prevent  them  from  resulting  in  illness,  such  as  somatization, 
aggression,  smoking  or  drinking,  eating,  use  of  particular  kinds  of  support, 
and  so  on;  and,  (4)  the  consequences  of  stress  on  illness  in  terms  of  health 
behavior,  such  as  differences  in  the  expression  of  symptoms  and  the 
utilization  of  modes  of  treatment  (Kleinman  1980;  Kleinman,  Fisenberg  and 
Good  1977). 

Antarctic  research  stations  have  been  referred  to  as  "microcultures" 
(Natani  and  Shurley  1974;  Palinkas  1908).  In  one  sense,  these  stations  are  a 
microcosm  of  the  larger  Euro-American  sociocultural  systems  they  represent. 
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station  members  speak  the  same  language,  share  similar  values,  and  interact 
in  predictable  ways  with  each  other  and  other  members  oL  their  respective 
cultures.  However,  it  is  perhaps  more  accurate  to  state  that  the  stations 
are  a  product  of  the  interaction  between  selected  features  of  the  larger 
sociocultural  system  and  an  unusual  environment.  The  ordered  array  of 
beliefs  and  values  governing  behavior  in  an  Antarctic  research  station 
includes  the  social  characteristics  of  station  members  such  as  age,  sex, 
ethnicity,  and  socioeconomic  status,*  the  organizational  cultures  of  their 
employers  (NSP,  u.S.  Navy,  civilian  contractors);  the  nature  of  their  mission 
in  Antarctica  (scientific  research  and  support);  and  the  constraints  imposed 
on  human  habitation  by  the  physical  environment  (restricted  contact  with  the 
outside  world;  climate;  limited  mobility). 

Although  the  microcultures  of  Antarctic  stations  differ  from  country  to 
country,  station  to  station,  and  even  year  to  year  as  personnel  rotate  in  and 
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out  of  stations,  there  are  points  of  commonality  and  continuity.  These 
include  the  scientific  and  support  mission  of  personnel;  social  behavior 
related  to  leisure  and  recreation  (Nelson  1973);  symbols  and  rituals  marking 
transitions  and  rites  of  passage  (Taylor  1974);  processes  of  group  formation 
and  conflict  (Palmai  1961);  the  development  of  a  group  identity  (Palinkas 
1900);  and  standards  for  performance  and  appropriate*  behavior  (Nelson  1965). 
These  standards  themselves  may  be  a  source  of  stress.  In  the  past,  inability 
or  unwillingness  to  perform  assigned  duties  has  resulted  in  social  ostracism 
(Diersner  1%1;  Palinkas  1960).  Individual  station  members  may  also  lx*  pro¬ 
hibited  by  these  standards  from  utilizing  stress -coping  strategies  routinely 
employed  in  the  United  States  such  as  excessive  drinking,  avoidance,  or 
reliance  on  certain  individuals  for  social  support  (Palinkas  1960).  On  the 
other  hand,  the  station  mictocul turns  also  provide  or  identify  appropriate 
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strategies  for  coping  with  the  stress  associated  with  the  extreme  environment 
and  social  isolation.  These  strategies  identify  the  types  and  networks  of 
available  social  support;  the  emphasis  placed  on  certain  psychological 
resources  such  as  mastery  and  self-reliance;  and  the  commitment  to  the 
assigned  task  and  to  the  social  group. 

CONCLUSION 

Anthropologists  can  make  a  unique  contribution  to  a  multidisciplinary 
effort  to  understand  the  effect  of  prolonged  isolation  on  health  and 
performance  and  develop  programs  to  reduce  the  stress  and  other  risk  factors 
for  disease  and  illness  both  on  the  ice  and  subsequent  to  the  return  to  the 
outside  world.  This  contribution  would  take  three  different  forms.  First, 
anthropologists  can  provide  an  understanding  of  the  sociocultural  context  of 
the  stress-illness  relationship,  particularly  the  role  of  the  station  micro¬ 
culture  in  moderating  the  adverse  effects  of  social  and  environmental 
stressors  and  providing  station  members  with  skills  and  resources  useful  for 
coping  with  subsequent  life  events.  Second,  ethnographic  fieldwork  by 
anthropologists  can  serve  to  validate  the  quantitative  measures  of  health, 
stress,  and  coping  obtained  on  the  ice  and  determine  if  they  are  meaningful 
from  an  emic  as  well  as  etic  perspective.  Third,  the  holistic  perspective  of 
anthropology  may  be  fruitfully  employed  in  the  examination  of  human  health 
and  adaptation  in  the  Antarctic.  Such  a  perspective  would  be  wider  in  scope 
than  those  contained  in  the  theoretical  paiadigms  of  psychology,  psychiatry, 
and  sociology.  It  would  allow  for  an  examination  of  the  respective  contri¬ 
butions  of  group  and  individual  processes  to  adaptation,  the  importance  of 
meaning  systems  which  define  adaptation  and  identify  the  role  of  health  and 
performance  in  that  definition,  and  the  interaction  between  biomedical  and 
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cultural  components  of  health  and  adaptation.  As  Scheper-Hughes  and  Lock  i 

(1987:31)  observe,  such  a  perspective  is  critical  because  "sickness  is  not  j 

just  an  isolated  event,  nor  an  unfortunate  (or,  in  this  case,  intentional) 

brush  with  nature.  It  is  a  form  of  communication — the  language  of  the  '  j 

j 

organs — through  which  nature,  society,  and  culture  speak  simultaneously."  , 

e  i 

By  understanding  this  form  of  communication  as  it  occurs  in  the  Antarc-  j 

tic,  applied  medical  anthropologists  are  in  a  position  to  make  important  ! 

contributions  in  the  development  of  biocultural  models  of  health  and  human 
behavior.  Specifically,  studies  of  Antarctic  station  microcultures  enable  us  ! 

to  examine  the  role  of  culture  in  moderating  three  sets  of  relationships: 

I 

relationships  between  social  (i.e.,  isolation,  conflict)  and  environmental 
(i.e.,  altitude,  cold,  dark)  stressors;  relationships  between  physiological  I 

symptoms  (neuroendocrine  changes;  hypoxia)  and  psychological  symptoms 
(depression,  insomnia,  fugue-like  states);  and  relationships  between  symptoms 
and  social  behavior.  Despite  the  unique  environmental  context,  the  paradigms 
originating  from  such  studies  will  potentially  generate  testable  hypotheses 
which  could,  in  turn,  be  applied  to  a  wide  variety  of  environmental  and 
sociocultural  contexts.  Applied  social  and  behavioral  science  research  on 
the  human  experience  in  Antarctica  is  considered  to  be  especially  relevant  to  , 

the  screening,  training,  and  development  of  organizational  and  biomedical 
support  for  personnel  engaged  in  long-term  missions  in  space  (Palinkas  1986; 

Pierce  1985).  Even  among  earth-bound  populations,  however,  such  research 
could  contribute  to  the  development  of  health  promotion  and  stress  reduction 
strategies  and  programs  for  high-risk  individuals  and  groups.  Then,  rather 
than  being  a  cultural  void  or  "information  sink,"  as  characterized  by  Pyne 
(1986),  Antarctica  could  be  an  important  source  of  information  on  human 
health  and  behavior  in  general. 
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